Abstract. To select tag single nucleotide polymorphisms (SNPs) within and around human p75 neurotrophin receptor (p75NTR) gene in Chinese Han population, the sequence involving p75NTR gene as well as the upstream and downstream of the gene was identified according to the data from National Center for Biotechnology Information (NCBI) GenBank database, and the SNP genotype data involving 63 SNPs in the regions were obtained from Chinese Han Beijing (CHB) population of HapMap database. Then, Haploview (version 4.2) was used to calculate linkage disequilibrium (LD) statistics for the selected 32 common SNPs with a minor allele frequence (MAF) more than 0.05. Haplotype blocks were constructed throughout the p75NTR gene according to the upper and the lower 95% confidence bound of D' value, and the tag SNPs were selected based on the r 2 and LOD values between SNPs as well as the results of bioinformatics analysis. The results indicated that five haplotype blocks were constructed within and around p75NTR gene and 12 tag SNPs including
Introduction
As the first cloned low-affinity nerve growth factor receptor (NGFR), p75NTR can bind to all neurotrophic factors, mediating neuronal survival, growth and apoptosis, as well as regulation of synaptic plasticity. Besides, as a co-receptor for Nogo-66 receptor (Nogo-66 receptor, NgR), p75NTR is involved in the inhibition of neurite growth in the injured central nervous system (CNS) [1, 2] . Recent studies showed that the expression of p75NTR in prefrontal cortex and hippocampus in suicide sub-jects with depression or other mental disorders is significantly higher than that in the normal subjects [3] . The results suggest that p75NTR plays an important role in the pathogenesis of mental disorders such as depression, posttraumatic stress disorder (PTSD) and Alzheimer's disease (AD), and may be a novel therapeutic target for neuropsychiatric diseases [1] [2] [3] . Growing evidences indicate that p75NTR may be involved in the occurrence of depression and its comorbid, such as schizophrenia and PTSD [4] [5] [6] [7] [8] . Therefore, p75NTR can be used as an important candidate gene for the study of genetic susceptibility to neuropsychiatric diseases. Recently, many clinical association studies between p75NTR gene polymorphism and susceptibility of mental disorders, including depression and suicidal tendency have been carried out. However, only a few p75NTR SNPs have been involved in previous studies [9] [10] [11] , and little is known about the global biological significance of the SNPs within the entire p75NTR gene. To comprehensively assess the potential biologic significance of all known genetic variants within the entire p75NTR gene, a SNP haplotype tagging approach as well as bioinformatics analysis is used to select representative tag SNPs. It is thus possible that the study may provide an effective way to investigate the biological significance of all the SNPs within a whole gene, and further guide the clinical association studies between the candidate gene and disease susceptibility.
Materials and methods

Selection of SNPs within and around p75NTR gene
The sequence within and around human p75NTR gene was identified according to the data from NCBI (www.ncbi.nlm.nih.gov) GenBank database (updated on Jun. 3, 2014) . Then, all the SNPs within the whole p75NTR gene in 139 healthy CHB population were downloaded from the latest version of HapMap (www.hapmap.org) SNP database (HapMap Data Rel 28 phase II+III, August10, on NCBI B36 assembly, dbSNP b126, NGFR chr17: 44917666..44957360).
Construction of haplotype blocks
To select tag SNPs from the genetic variation data for the entire p75NTR gene, the common SNPs (MAF>0.05) were first selected, and haplotype blocks were constructed throughout the whole p75NTR gene, using Haploview, version 4.2 (Broad Institute of MIT and Harvard, Cambridge, Mass), a software package that provides computation of linkage disequilibrium (LD) statistics and population haplotype patterns from genotype data. Haplotype blocks represent regions with little evidence of historical recombination between common SNPs. The history of recombination between a pair of SNPs can be estimated with the use of the normalized measure of allelic association D' (value of D prime between the two loci) [12] . The criterion for SNPs selected to construct a haplotype block is that all SNPs in one region must be in strong LD with D' greater than 0.98 for the upper 95% confidence bound (C U ) and greater than 0.7 for the lower bound (C L ) [13] .
Selection of tag SNPs
A maximally informative haplotype tag SNPs (htSNPs) was then selected from each block by using software Tagger program (http://www.broad.mit.edu/mpg/haploview, updated on Sep. 15, 2009) [14] . This algorithm selects a subset of variants that capture all known common genetic variations in a gene, based on an LD threshold of r 2 ≥ 0.8 [15] . The inverse of r 2 represents the ratio of sample size needed to detect an indirect association with an unassayed SNP to direct association at the same power. Apart from htSNPs, some SNPs out of the blocks also should be selected based on an LD threshold of r 2 ≥ 0.8, and others out of the blocks must be selected because they could not represent each other.
To further select the more representative tag SNPs with possible functional significance, whether the above selected tag SNPs are located in the repeat sequence of p75NTR gene was analyzed using online software (http://www.repeatmasker.org/cgi-bin/WEBRepeatMasker, updated on Jan. 31, 2014), and the SNPs from the 5'-flanking region and 3'UTR of the p75NTR gene were also analyzed using online software (http://www.genome.jp/tools/motif/, updated on Aug. 10, 1998) to inspect potential transcription factor binding sites. The SNPs in the repeat sequence should not be selected, while the SNPs influencing the transcription factor sites must be selected. 
Results
Selection of SNPs within and around p75NTR gene
The full sequence of p75NTR gene with 39.728 kb in length included 10 kb upstream of the transcription start site, a total of 6 exons, 5 introns and 10 kb downstream of the stop codon, which was located on chromosome 17, position 49485293 to 49525020 (GenBank: NC000017). Total 63 SNPs within the whole p75NTR gene were obtained from the HapMap project for 139 healthy CHB population. Analysis of the genetic variation data revealed that there were 32 common SNPs (MAF>0.05), mainly distributed in 5'-flanking, intron, exon and 3' untranslated region (UTR) (see Table 1 ).
Construction of haplotype blocks
Fifteen of the selected SNPs constructed five blocks according to the criterion to construct a haplotype block (see Table 1 and Figure 1 ): block 1: from -2695 to 1976, included 3 SNPs (rs603769, rs2584665 and rs575791), located in p75NTR gene from 5'-flanking to Intron 1; block 2: from 4705 to 8371 included 6 SNPs (rs600120, rs565042, rs3785931, rs614455, rs2072444 and rs657770), located in Intron 1; block 3: from 18685 to 18830, included 2 SNPs (rs7224806 and rs734194), located in 3'UTR; block 4: from 18911 to 18924, included 2 SNPs (rs741071 and rs741072), located in 3'UTR and block 5: from 24948 to 25037, included two SNPs (rs2671641 and rs2671642), also located in 3'UTR. The total length of five blocks is 8588 bp, 21.62% of the length of the total studied sequence, containing a total of 15 SNPs, which is 46.88% of the selected 32 SNPs. 
Selection of tag SNPs
Five SNPs, including rs603769, rs614455, rs734194, rs741071 and rs2671641, were separately selected as htSNPs from the 5 blocks, based on the analysis of tagging threshold of r 2 of SNPs in each block (see Table 2 ). Some SNPs out of the blocks, such as rs2537710, rs2072445, rs2072446 and rs7219709, are also selected for tag SNPs according to the LD threshold of r 2 ≥ 0.8, other 9 SNPs out of the blocks, such as rs1035050, rs2671687, rs2671686, rs9908234, rs2537706, rs534561, rs1804011, rs741073 and rs10491195, are selected for tag SNPs because they could not represent other SNPs. However, the results of bioinformatics analysis indicated that the SNPs, such as rs1035050, rs2671687 and rs2671686 from the 5'-flanking region as well as rs1804011 and rs10491195 in 3'UTR, have no effects on the transcription factor sites. In addition, rs9908234 is located in the repeat sequence of p75NTR gene. As a result, among the 9 SNPs mentioned above, only rs2537706, rs534561 and rs741073 may have functional significance. Taken together, a total of 12 tag SNPs selected in present study can capture most of SNPs within the whole p75NTR gene and might represent the possible biological significance of the p75NTR genetic variation (see Table 3 ). 
Discussion
Compared with Trk receptor, p75NTR lacks enzyme activity and thus could not trigger a series of phosphorylation cascades by tyrosine kinase. However, as a low affinity neurotrophin receptor, p75NTR can bind to all neurotrophic factors, mediate neuronal survival and growth, induce neuronal apoptosis, and regulate synaptic plasticity. In addition, as a co-receptor for NgR, it is involved in the inhibition of neurite growth in the injured CNS [1, 2] . Studies showed that the expression of p75NTR in prefrontal cortex and hippocampus in suicide subjects with depression or other mental disorders is significantly up-regulated [3] . The results suggest that p75NTR plays a pivotal role in the pathogenesis of mental disorders such as depression, PTSD and AD, and may be a novel therapeutic target for neuropsychiatric diseases [1] [2] [3] . Indeed it has been shown that p75NTR, with neuronal cell apoptotic effects and regulation of synaptic plasticity, is involved in the occurrence of depression and its comorbid, such as schizophrenia and PTSD [4] [5] [6] [7] [8] . As a result, p75NTR can be used as an important candidate gene for the study of genetic susceptibility to neuropsychiatric diseases. Recently, many clinical association studies between p75NTR gene polymorphism and susceptibility of mental disorders, including depression and suicidal tendency, have been carried out. However, only a few p75NTR SNPs, such as rs575791, rs2537706, rs2072446, rs11466155 and rs734194, have been involved in previous studies [9] [10] [11] , and little is known about the global biological significance of the genetic variants within the whole p75NTR gene.
To address this problem, tag SNPs should be selected to represent the other SNPs in entire p75NTR gene. For this purpose, the sequence within and around human p75NTR gene is identified according to the data from NCBI GenBank database, and the SNP genotype data involving 63 SNPs of p75NTR gene are obtained from CHB population of HapMap database. Then, Haploview (version 4.2) is used to calculate LD statistics for the selected 32 common SNPs (MAF>0.05). Haplotype blocks are constructed throughout the p75NTR gene according to C U and C L , and the tag SNPs are selected based on the r 2 and LOD values between SNPs as well as the results of bioinformatics analysis. The results indicate that five haplotype blocks are constructed and a total of 12 tag SNPs including rs2537710, rs603769, rs614455, rs2537706, rs534561, rs2072445, rs2072446, rs7219709, rs734194, rs741071, rs741073 and rs2671641 are selected to capture most of the genetic variation of the entire p75NTR gene and might represent the possible biological significance of the p75NTR genetic variation. Therefore, future research will be conducted to investigate the clinical association studies between the selected tag SNPs of p75NTR gene and the susceptibility of mental disorders such as depression, PTSD and AD. Taken together, the method to select tag SNPs in this study may provide an effective way to select tag SNPs in a whole gene, and its biological significance is to further guide the clinical association studies between the candidate gene and disease susceptibility.
